Background: Self-medication is the use of drugs which have not been prescribed by health professionals. It is considered an important issue especially in developing countries because of side effects of irrational use of drugs and economic burden of disease. This study aim to analyze the prevalence of selfmedication in Iran by provinces and socio economic and demographic factors that affect it. Methods: Data of Iranian household income and expenditures survey (HEIS) in 2016 (source Iranian Statistical Center) was used in this study. Multilevel mixed effect regression was used to find relation between explanatory variables and selfmedication ratio. STATA SE v 14 was used to perform the analysis. Results: the results of this study showed that income (coefficient = -0.00286) and socioeconomic status had negative significant relationship with self-medication ratio, while self-medication ratio was higher in some provinces like Ardebil, Sistan va Baluchistan and Ilam and it was lower in some provinces like Khuzestan and Kurdistan. Conclusion: The prevalence of self-medication among Iranian people was relatively high and this ratio varies in provinces. In addition to promote population awareness about undesirable effects of the irrational drug consumption, developing strategies for drug consumption by improving prescribing pattern, OTC drugs and also increasing inspection of pharmacies is needed.
Introduction
he World Health Organization (WHO) definition of self-medication is 'the selection and use of medicines by individuals to treat selfrecognized illnesses or symptoms' (1) . In the other hand, Self-medication is the use of drugs which have not been prescribed by health professionals (2) and it is an important issue especially in developing countries where universal access to health care is not been achieved yet (3, 4) .
In economically deprived communities, most common and preferred modes of illnesses are treated by self-medication (4) (5) (6) . In Iran studies in a few provinces show that the prevalence of selfmedication are very different and varies from 12 % to 90 %. Moreover, annually, each of Iranian had 339 drugs consumption (7) (8) (9) . Studies shows the range of reported self-medication in the 70 included publications was 8.5-98.0 % (3, 10-12). Self-medication prevalence is 14 % in Saudi Arabia, 13 % in USA, 11 % in Australia and Germany, 9 % in Spain, UK, Sweden and 8 % in Switzerland, Mexico, and Italy (13) . In Iran, Analgesics, eye drops, and antibiotics have the most shares of self-medicated drugs that are nearly same in world (7, (12) (13) (14) .
Although entirely could not be say that Selfmedication practices entirely harmful (11) , Irrational use of drugs is a serious health problem in the countries. Unnecessary drug use is considerable from two aspects: first it causes a heavy burden to the economy especially in developing countries and second it's serious negative health effects (12, 15) . Various studies reported that self-medication may lead to delay in health care seeking which results in financial loss due to delay in the diagnosis of disease and appropriate treatment (11) . The use of nonprescribed medication could be happen because of re-submitting old prescriptions to purchase medicines, sharing medicines with relatives or members of one's social circle, difficulties in visiting a doctor, not having enough time, and low inspection by some pharmacies of legislation on requiring prescription of medical specialties and also patients' lack knowledge, pharmacists overworked, and drugs are sold because of profit (2, 4) . Studies show that feeling a minor illness (15 studies), health costs (9 studies), lack of enough time to visit a GP or specialists (11 studies), prior drug consumption experience (7 studies) and long waiting time to visit a qualified practitioner (5 studies) were most important reasons for self-medication (10) .
Though a few and different studies have been conducted in different provinces of Iran separately (8) (9) (10) (16) (17) (18) (19) , there is no comprehensive, original and country level research about self-medication. Studies of such discipline will provide useful insight on the affecting factors which effect on self-medication and might help the policy makers to streamline the process of drug regulations, updating the list of essential medicines and over the counter drugs. Because of that, we aim to analyze the prevalence of self-medication in Iran and provinces and socio economic and demographic factors that effect on it.
Materials and Methods
The main aim of this study was to show expenditures and utilization due to self-medication and their effective factors in Iran. For this purpose data of national household income and expenditures survey (HIES) in 2016 was used. Data are available at Iranian Statistical Center (ISC) website and easily can be downloaded by everyone. The survey was implemented by ISC in 2016 in urban and rural areas of 31 provinces with a sample of 39,864 households. In addition to the question of the items of household expenditures and income, social characteristics of household members, occupation and household characteristics is also asked. The survey was done from May 2015 to April 2016, and its results was published in September of 2016.
The main aim of this survey is to analyze annual average of total expenditures, food (in 10 main traits), non-food (in 10 main traits) and household income, as well as estimating the annual variations of these averages in the urban and rural areas of the country as a whole, and the annual average of total expenditures, Non-residential and household income at the level of urban areas of each province. Expenditures and income data were gathered at IR Rials currency, all of them were changed to US$ with exchange rate of 34200 IR Rials.
The HIES questionnaire is provided according to the Classification of Individual Consumption by Purpose (COICOP) standards. In the 2004 issue, new tables are presented based on this classification. Samples of the survey are gathered using three stage randomly sampling design. The 6 th part of the survey was about health and medical services utilization and expenditures. Two of these questions were about utilization expenditures of drugs without prescribing of physicians which was used in this study.
Measures and analysis
Self-medication and medication with prescribing of physician was extracted from the survey in terms of expenditures and utilization in one month period. Self-medication utilization contained the number of times that each households bought drugs from drug stores without prescribing of physicians in one month period. Percentage of selfmedication to overall drug utilization was calculated for each household. Situation of the country and each province about self-medication was calculated and at the end to show the relationship between social and economic factors and self-medication, regression models were estimated. The model had two levels: household level and provincial level, so mixed effect multilevel model estimator was estimated to show the relationship between the variables. The model is shown below:
Where, is the outcome variable of study contain self-medication expenditures utilization ratio. Self-medication utilization ratio was calculated using this formula:
Expenditures data were converted from Iranian Rials in to US dollars in 44350 exchange rate (dollar to rails) was yearly income of family (in US dollars) , was second order of yearly income, was the number of illiterate persons in each family, was the number of persons with academic degree in each family, was wealth index of each family calculated from the household's ownership of assets, was living in urban or rural regions, was the number of persons who participate in labor market and earns money in each family, is the number of persons less than 5 years old in the family, was the number of persons more than 65 years old in the family and was the household size , was number of males in each family and was coverage of household by one of health insurance plans. Instead of these household-level variables, a provincial level variable was added in the model too:
was the number of physicians in 1000 population of each province.
Wealth index was calculated from household's ownership of selected assets. These variables contained: type of house ownership( rental, selfownership,…), house area, number of rooms, accessibility to purified water, electricity, telephone, internet, bath, kitchen, air conditioner, package, radiant, sanitation, type of building structure ( using wood, bricks, metal…) cars, bicycles, motorcycles, radio, television, freezers, refrigerators, computers, Owens, vacuum cleaners, Washing machine, sewing machine, fan, dishwashers. Principal component analysis (PCA) method was used to calculate wealth index from assets. After estimating the model, post estimation tests of LR and log likelihood ratio was calculated. In addition, a fit plot was calculated to show the relationship between wealth index and selfmedication ratio. The study was confirmed ethically in Research Deputy of Guilan University of Medical Sciences (GUMS), (ethics code: IR.GUMS.REC.1397.304). Table 1 shows descriptive statistics of study. As shown in the table 1, self-medication ratio was 0.279 in average, indicated that 27.9 % of drug utilizations were not been prescribed by physicians. In addition, household expended monthly 5.92 dollars for drugs in 2016. While they expended 0.843 dollars without prescribing of physicians. They utilized 0.178 unit (Unit: utilization of services) drugs without prescribing of physicians and 0.454 units with prescribing of them. Averagely, 0.50 person in the family had academic degree and 0.91 were illiterate. 0.314 persons were less than 5 years less in each family and 0.452 were more than 60 years old. Average household size was 3.553 and average yearly income was 3771.04 US dollars. Table 2 shows self-medication utilization and expenditures and the self-medication ratio of each province of Iran. As shown in the table, selfmedication ratio in Zanjan province was 0.094 (the lowest one) and was 0.56 in Ardebil province (the highest one). While people lived in Guilan province expended 2.33 dollars monthly, and without prescribing of physicians and those lived in Zanjan had the lowest expenditures (0.160 dollars monthly). Self-medication utilization was lowest in Hormozgan province (0.101 units monthly) and was highest in Ardebil province (0.519 units monthly). Table 2 as well as figure 1, shows self-medication expenditures, self-medication utilization and selfmedication ratio in provinces of Iran. Table 3 shows the results of Multilevel mixed effect regression for the relationship between social and economic variables and self-medication ratio. As shown in the table, household income has significant negative relationship with selfmedication ratio (coefficient -0.0028), however second order of income did not have significant relationship with self-medication ratio. Wealth index was categorized in to 6 groups. As shown in the table, wealth had significant relationship with self-medication ratio, while the relationship was bigger in higher wealth status. Age5 had negative relationship with self-medication ratio while no significant relationship was found for age60. In addition, health insurance coverage of family had negative relationship with self-medication ratio (coefficient = 0-0.0217, P-value = 0.022). Figure 2 shows fit plot between wealth index and self-medication ratio. As shown in the table, as moving from poor households to wealthy ones, selfmedication ratio would decrease and after that it would increase again. The minimum self-medication ratio is for wealth quintiles of fourth and fifth. Table 2 . Self-medication utilization and expenditures and the self-medication ratio of each province of Iran. 
Results
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Discussion
The study showed self-medication ratio is about 30 % that considering to other countries with the range of 14 % to 8 % for self-medication, is high figure (13) . Although another study showed 53 % overall prevalence of self-medication in Iran through meta-analysis(7), but we thought that the differences is related to the definition of selfmedication. We consider all medicines that could be purchase from pharmacy, as medicine and we don't consider traditional herbal substances that have common use in Iran. Ultimately it could be said, the prevalence of self-medication in Iran is high and its effecting factors should be studied and determined.
Statistics shows that outpatient expenditure of drugs and supplies in Iran is 17.9 % of total health expenditure (20) . Although this expenditure proportion is smaller than the similar countries such as Turkey, Our results show that 14.2 % of total drug expenditure in Iran is related to selfmedication and it can be guessed that selfmedication causes a heavy burden to the economy. Also we found that households expend 2 % of yearly income for drugs as out of pocket that we thought it is un-unneglectable considering to insurance coverage ratio in Iran.
Self-medication ratio and utilization in Ardebil province is the highest and in Zanjan is the lowest. Expenditure of self-medication is again the lowest in Zanjan, but Guilan expend the highest costs on self-medication while its self-medication ratio was not as high as other provinces. So it could be indicated that people live in Guilan expend more expensive drugs through self-medication and utilize more drugs. In addition in a province like South Khorasan, self-medication ratio is very high, but their utilization and expenditures are low, indicated that in this province, people utilize less drugs than others. The significant negative relationship of household income with self-medication ratio shows that financial protection, accessibility and affordability of service could effect on selfmedication at first. However analysis of second order of income shows no significant relationship with self-medication ratio, which indicates that, this relationship is not continued in all level of income. There was significant relationship between selfmedication ratios and wealth status. Other researches showed that proportion of selfmedication increased considering with level of income because of increasing access to medicines (21, 22) that are in line with our findings. But we think in Iran people who has higher income, at first prefer to visit a doctor and after this stage, self-medication happens. In the other hand in people with lower level of income, self-medication is common because of limitation in financial aspect of access to physician. The results show that institution of more stringent regulations on OTC drugs and also increasing inspection of pharmacies can control self-medication prevalence. Also changing referral system in Iran is fundamental strategy for overcoming self-medication. This strategy promote rational drug therapy by improving prescribing pattern and has positive effect on this issue which was happened in other countries and free access to medicines have a protective effect on self-medication(21-23).
There were negative relationship with between self-medication ratio and households which have age under 5 children, while no significant relationship was found with households which have elderly over age 60. Another study showed that Self-medication was also higher among the elderly in Iran, Which is not consistent with the results of the present study (7) . The low rate of selfmedication in households with age under 5 children may be attributed to the high level of awareness in this group because of youth and literacy. Studies shows an inverse relationship between selfmedication and level of awareness (7, 24) .
Our findings showed health insurance coverage of family had negative relationship with selfmedication ratio, that could indicate that financial protection and accessibility to health services reduces self-medication and Iranian prefer to visit a doctor at first. This negative relationship confirmed by results of several studies (10, 25, 26) . Selfmedication ratio is highly related to socioeconomic status. It is lower in middle class wealth groups and higher in lower and highest wealth groups.
Mild symptoms and self-diagnosis of disease, previous use of medication, and ease of access to non-prescribed medication were among the most important determinant factors of self-medication in earlier studies that we didn't study it in this research (7) . Moreover, the most diseases related to selfmedication are respiratory diseases, common cold and headache according to previous studies that we didn't study it because of data limitation (7) . As the previous studies findings, In Iran, Analgesics, eye drops, and antibiotics have the most shares of self- medicated drugs (7, (12) (13) (14) , which implied that bacterial resistance development is another selfmedication danger, in addition to economic burden and adverse drug reaction, which could be harmful for total population. The study had some limitations. First we were not able to analyze data at individual level and we had to convert some individual level variables (like age and sex) to household level ones. Second, we did not have access to other variables which could be effective on self-medication.
Conclusion
The prevalence of self-medication among Iranian was relatively high. Self-medication was less in wealthier families and it was related to the household income. Given the high prevalence of self-medication, it seems necessary to implement financial protections to increase access of patients for physicians to avoid from self-medication and adverse drug reaction. Promote rational drug consumption strategies by improving prescribing pattern, implementation of family physician programs, more stringent regulations on OTC drugs and also increasing inspection of pharmacies can control self-medication prevalence and its huge economic burden.
